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During RAN4#93, progress was made on Direct SCell activation for NR SCell, and a CR [1] with initial specification text was agreed. As captured by the Chairman’s notes [2], two issues remained for further studies.
Direct SCell activation
Agreements
· FFS for the direct activation requirements for multiple SCells.
· FFS during which time period of the activation delay interruption is allowed





In this contribution we are providing input on the second issue, i.e., the placement of the interruption window for Direct SCell Activation at SCell addition (TS 38.133 clause 8.3.4) and Direct SCell Activation at Handover (TS 38.133 clause 8.3.5). In addition, we are addressing some issues related to referring to clause 8.3.2 for Tactivation_time.
Discussion
Direct SCell Activation at SCell addition

The current specification text in TS 38.133 clause 8.3.4 is as follows:

[…]
The UE shall configure the SCell in activated state upon successful completion of the RRC reconfiguration procedure within the specified delay. Upon receiving the RRC reconfiguration message in subframe n, the UE shall be capable to transmit valid CSI report and apply actions for the directly activated SCell no later than in slot  ,
Where:
Ndirect = TRRC_Process + T1 + Tactivation_time + TCSI_Reporting
TRRC_Process: RRC procedure delay defined in clause 12 of TS 38.331 [2],
T1: Delay from slot  until the transmission of RRCConnectionReconfigurationComplete message,
Note: T1 is UE implementation dependent.
Tactivation_time and TCSI_Reporting are specified in clause 8.3.2. 
[…]
The requirement refers to Tactivation_time as defined for SCell activation delay for deactivated SCell in clause 8.3.2. The requirements in clause 8.3.2 are however based on that the activation is triggered by a MAC-CE, which needs to be processed (3ms) after HARQ ACK has been transmitted (THARQ). This means that the parameters TFirstSSB and TFirstSSB_MAX which are used when defining Tactivation_time contain additional components (THARQ+3ms) that are not applicable to Direct SCell activation. TFirstSSB and TFirstSSB_MAX are defined as follows in 38.133 clause 8.3.2:

TFirstSSB: is the time to first SSB indicated by the SMTC after n + THARQ+3ms
TFirstSSB_MAX: Is the time to first SSB indicated by the SMTC after n + THARQ+3ms, further fulfilling:
-	In FR1, in case of intra-band SCell activation, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot; in case of inter-band SCell activation, the first occasion when the SCell being activated is transmitting SSB burst.
-	In FR2, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot. 
For Direct SCell Activation at SCell addition in clause 8.3.4, a more appropriate definition would be:

TFirstSSB: the time to first SSB indicated by the SMTC after slot n + TRRC_Process + T1
- 	TFirstSSB_MAX: the time to first SSB indicated by the SMTC after slot n + TRRC_Process + T1, further fulfilling:
-	In FR1, in case of intra-band SCell activation, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot; in case of inter-band SCell activation, the first occasion when the SCell being activated is transmitting SSB burst.
-	In FR2, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot.

We propose that those definitions are introduced in clause 8.3.4 to override the corresponding definitions in clause 8.3.2. In the specification text it may be captured as follows:

[…]
Tactivation_time and TCSI_Reporting are specified in clause 8.3.2, where the following definitions of TFirstSSB and TFirstSSB_MAX shall override the existing ones:
- 	TFirstSSB: the time to first SSB indicated by the SMTC after slot n + TRRC_Process + T1
- 	TFirstSSB_MAX: the time to first SSB indicated by the SMTC after slot n + TRRC_Process + T1, further fulfilling:
-	In FR1, in case of intra-band SCell activation, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot; in case of inter-band SCell activation, the first occasion when the SCell being activated is transmitting SSB burst.
-	In FR2, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot.
[…]

Observation 1: TFirstSSB and TFirstSSB_MAX which are part of the definition of Tactivation_time are not the same for SCell activation of deactivated SCell (8.3.2) and Direct SCell activation at SCell addition (8.3.4), since the former is based on reception and processing of a MAC command and the latter is based on processing of a RRC message.

Proposal 1: For Direct SCell activation at SCell addition in clause 8.3.4, dedicated definitions of TFirstSSB and TFirstSSB_MAX are introduced that overrides the corresponding definitions in clause 8.3.2. The dedicated definitions take into account the unique timeline for direct SCell activation at SCell addition. 

For the interruption window, the UE shall have a chance to acquire the first SSB burst for carrying out initial gain setting for the SCC. The interrupt shall occur after the UE has transmitted the RRCConnectionReconfigurationComplete message, i.e., in or after slot n+1+. Hence we are proposing the following interruption window to be added to the specification text:

[bookmark: _Hlk32492444][bookmark: OLE_LINK43]The interruption as specified in clause 8.2 on PCell or any activated SCell in MCG for NR standalone mode, or on PSCell or any activated SCell in SCG for EN-DC mode, shall not occur before slot n+1+ and not after:
[bookmark: _Hlk32491863]-	slot n+1+ , for SCell being directly activated in FR1;
-	slot n+1+ , for SCell being directly activated in FR2.
Proposal 2: For Direct SCell activation at SCell addition, the interruption window is defined from TRRC_Process + T1 and until TRRC_Process + T1 + TFirstSSB_MAX + TSMTC_duration for SCell in FR1, and until TRRC_Process + T1 + TFirstSSB + TSMTC_duration for SCell in FR2.


Direct SCell Activation at Handover

The current specification text in TS 38.133 clause 8.3.5 is as follows:

[…]
The UE shall configure the SCell in activated state upon successful completion of the RRC reconfiguration procedure within the specified delay. Upon receiving the RRC reconfiguration message in subframe n, the UE shall be capable to transmit valid CSI report and apply actions for the directly activated SCell no later than in slot  ,
Where:
Ndirect = TRRC_process + Tinterrupt + T2 + T3 + Tactivation_time + TCSI_Reporting
TRRC_Process: RRC procedure delay defined in clause 12 of TS 38.331 [2],
Tinterrupt: Interruption time during hanover as specified in clause 6.1.1,
T2: Delay from slot  until UE has obtained a valid TA command for the target PCell,
T3: Delay for applying the received TA for upling transmission in the target PCell, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213,
Tactivation_time and TCSI_Reporting are specified in clause 8.3.2.
[…]

Similar to the case above, a dedicated definition of TFirstSSB and TFirstSSB_MAX is needed for Direct SCell Activation at Handover. The timeline here is different from the previous case, hence we propose the following definitions to be introduced in clause 8.3.5:

[…]
Tactivation_time and TCSI_Reporting are specified in clause 8.3.2, where the following definitions of TFirstSSB and TFirstSSB_MAX shall override the existing ones:
- 	TFirstSSB: the time to first SSB indicated by the SMTC after slot n + TRRC_Process + Tinterrupt + T2 + T3
- 	TFirstSSB_MAX: the time to first SSB indicated by the SMTC after slot n + TRRC_Process + Tinterrupt + T2 + T3, further fulfilling:
-	In FR1, in case of intra-band SCell activation, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot; in case of inter-band SCell activation, the first occasion when the SCell being activated is transmitting SSB burst.
-	In FR2, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot. 
[…]
Observation 2: TFirstSSB and TFirstSSB_MAX which are part of the definition of Tactivation_time are not the same for SCell activation of deactivated SCell (8.3.2) and Direct SCell activation at Handover (8.3.5), since the former is based on reception and processing of a MAC command and the latter is based on processing of a RRC message followed by actions related to handover.

Proposal 3: For Direct SCell Activation at handover in clause 8.3.5, dedicated definitions of TFirstSSB and TFirstSSB_MAX are introduced that overrides the corresponding definitions in clause 8.3.2. The dedicated definitions take into account the unique timeline for Direct SCell Activation at Handover. 

For the interruption window, one may argue that since this is Direct SCell Activation at Handover, a UE implementation would be able to reconfigure the radio without a need for causing interruption in the PCell (the only other cell), if doing so at the same time as tuning in to the PCell. However, we think it may be reasonable to allow also UE implementations that would do PCell and SCell activation strictly sequentially. Hence we propose that a interruption window that is defined as follows: 

The interruption as specified in clause 8.2 on PCell shall not occur before slot n + 1 +  and not after:
[bookmark: _Hlk32491889]-	slot n+1+ , for SCell being directly activated in FR1;
-	slot n+1+ , for SCell being directly activated in FR2.

Proposal 4: For Direct SCell Activation at Handover, the interruption window is defined from TRRC_Process + Tinterrupt + T2 + T3 and until TRRC_Process + Tinterrupt + T2 + T3 + TFirstSSB_MAX + TSMTC_duration for SCell in FR1, and until TRRC_Process + Tinterrupt + T2 + T3 + TFirstSSB + TSMTC_duration for SCell in FR2.

Summary and Conclusion
In this contribution we have looked into the activation timelines for Direct SCell Activation, and proposed some corrections to the timelines as well as proposed placement of interruption windows.
For Direct SCell Activation at SCell addition, the following observation and proposals were made:
Observation 1: TFirstSSB and TFirstSSB_MAX which are part of the definition of Tactivation_time are not the same for SCell activation of deactivated SCell (8.3.2) and Direct SCell activation at SCell addition (8.3.4), since the former is based on reception and processing of a MAC command and the latter is based on processing of a RRC message.

Proposal 1: For Direct SCell activation at SCell addition in clause 8.3.4, dedicated definitions of TFirstSSB and TFirstSSB_MAX are introduced that overrides the corresponding definitions in clause 8.3.2. The dedicated definitions take into account the unique timeline for direct SCell activation at SCell addition. 

Proposal 2: For Direct SCell activation at SCell addition, the interruption window is defined from TRRC_Process + T1 and until TRRC_Process + T1 + TFirstSSB_MAX + TSMTC_duration for SCell in FR1, and until TRRC_Process + T1 + TFirstSSB + TSMTC_duration for SCell in FR2.

For Direct SCell Activation at Handover, the following observation an proposals were made:

Observation 2: TFirstSSB and TFirstSSB_MAX which are part of the definition of Tactivation_time are not the same for SCell activation of deactivated SCell (8.3.2) and Direct SCell activation at Handover (8.3.5), since the former is based on reception and processing of a MAC command and the latter is based on processing of a RRC message followed by actions related to handover.

Proposal 3: For Direct SCell Activation at Handover in clause 8.3.5, dedicated definitions of TFirstSSB and TFirstSSB_MAX are introduced that overrides the corresponding definitions in clause 8.3.2. The dedicated definitions take into account the unique timeline for Direct SCell Activation at Handover. 

Proposal 4: For Direct SCell Activation at Handover, the interruption window is defined from TRRC_Process + Tinterrupt + T2 + T3 and until TRRC_Process + Tinterrupt + T2 + T3 + TFirstSSB_MAX + TSMTC_duration for SCell in FR1, and until TRRC_Process + Tinterrupt + T2 + T3 + TFirstSSB + TSMTC_duration for SCell in FR2.

A CR that introduces the proposals is provided in [3].
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